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4 FORESTS AND FLOODS. 

ters. They were attributed to the extensive use of tile drains. 
But in both 1883 and 1884 these floods occurred when the ground 
was frozen. The drains were therefore inoperative. 

That so simple a cause as forest denudation should produce such 
disastrous results seems at first incredible. It is only when the vast 
areas contributing to a single river are considered, that the proof of 
the forest theory seems clear and convincing. Take the Ohio River 
for illustration. The area drained by it is 214,000 square miles, 
or twenty-two times as large as that which in Connecticut, Massa- 
chusetts, Vermont, and New Hampshire is drained by the Connec- 
ticut River, or an area more than forty -five times as large as that 
of the State of Connecticut, an area which includes portions of 
New York, Pennsylvania, Ohio, Indiana, Illinois, West Virginia, 
Virginia, North Carolina, Georgia, Alabama, Mississippi, Tennes- 
see, and Kentucky. The length of the Ohio is about 1,000 miles, 
and that of its ten leading tributaries nearly 4,000, and that of the 
many minor affluents as much more. The smallest influences 
working over such immense regions, and ultimately combining in 
one stream, may enormously swell its volume. 

How forests conserve the water supplies and lessen floods is an 
important question. I do not affirm that extensive denudation 
decreases the total rainfall of any large country; that is still an 
open question. But forests do influence the atmosphere as to tem- 
perature, humidity, and the distribution of rain. European forest- 
ers, after wide and varied observations in many countries, substan- 
tially agree in the conclusion that six per cent, more rain falls 
yearly in the forests than in the open fields; that, of the total rain- 
fall, ten per cent, in the forest is caught by the leaves and reaches 
the ^arth gradually, and that the evaporation in the open country 
is five times as great as in the woodlands. The dense carpet of 
leaves in the forest creates an absorbent, sponge-like surface. 
This leaf -mold, usually several inches and sometimes several feet 
in depth, lessens the freezing of the ground, and absorbs and 
retains the rain and melting snows that thus gradually soak into 
the soil. Protected from the sun by the foirests and dense under- 
brush and moss, the snow melts mo,re slowly than in the open 
field. Decaying limbs and trunks of trees, bulging roots near the 
surface, and a thousand other obstacles, check the water on the 
hillsides till it can filter into the soil for the gradual feeding of the 
springs and rivers. 
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The roots of live trees have a remarkable power to penetrate 
into hard subsoil, and, by their mechanical action, lift or break 
it up, forming deep conduits for water, which thus penetrates 
through even hard-pan into more porous strata, or subterraneous 
reservoirs, insuring the permanence and regularity of the natural 
springs. When the forest is destroyed, this mechanical action of 
live roots ceases, and the orifices previously opened become ob- 
structed. If the denuded lands are burned over, as often happens, 
consuming the leafy mold, the rainfall and melting snows rush 
down the hills as from a roof, washing away the soil and strip- 
ping the face of the mountains. 

The investigations of the Forestry Division of the United States 
Agricultural Department, in reference to the diminution of forests 
and consequent inundation of rivers, are already very complete in 
regard to the State of Ohio, being based largely upon official data 
as given by counties. The forest area is given as it existed in 
1853, 1870, and 1881, and shows a constant decrease in every 
county, and, what is specially significant, that decrease has been 
most rapid in the period since 1870. The number of acres in 
forest was— in 1853, 13,991,228; in 1870, 9,749,333; and in 1881, 
4,732,092. The amount of clearing from 1870 to 1881 was 
5,041,086 acres, or 799,192 acres more than the total area of wood- 
land remaining in 1881. The total value of the lumber product 
of the State of Ohio for the census year ending May 31, 1880, 
was $22,056,003, and the consumption of lumber is increasing to 
meet the demands of a growing population. At this rate another 
decade would clear all the forests of the State, and leave a large 
deficiency to be supplied from other States. The percentage of 
area in forest was in 1853, 55.27; in 1870, 38.51; and in 1881, 
20.79. Hence Commissioner Loring, of the United States Agricul. 
tural Department, says: "The forest area of Ohio is already below 
the limit which is consistent with the highest salubrity of the 
atmosphere, as well as the greatest prosperity of the agricultural 
and commercial interests of the State." According to recent offi- 
cial reports, several of our States have less than the rule of 
the Duke of Burgundy requires: "One-third to the hunter, two. 
thirds to the husbandman." Vermont, Massachusetts, and Con- 
necticut have less than a third of the farm-lands in forest; 
New York, twenty -two per cent.; New Jersey, twenty-four; Penn- 
sylvania, twenty-nine; Delaware, twenty six; Ohio, but twenty- 
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one. Originally, Ohio, eastern and southern Indiana, the north- 
ern portion of the Lake States, and the whole of the Eastern, 
Middle, and Southern States, except a large portion of Texas and 
a few prairies in the southwest, were well wooded. From North 
Carolina to Louisiana nearly six-tenths of the farm area is still 
wooded, and in ten States of the south and southwest the propor- 
tion is five-tenths or more. The last census shows that in nine of 
our States and Territories it is below ten per cent.; in five, between 
ten and twenty per cent., and in eight, from thirty to forty per 
cent. Yet the forest lands of the United States amount to less 
than one-fourth of the entire area. This proportion of wooded 
area is less than in eastern, northern, and central Europe, and is very 
unequally distributed. Norway has two-thirds of its area wooded; 
Sweden, six-tenths; Russia, nearly one-third ; Germany and Aus- 
tria, one-fourth. The countries on the Continent having less forest 
areas arranged in order of proportion from twenty -two down to 
five per cent., are Italy, France, Switzerland, Holland, Spain, and 
Portugal. 

At the opening of its last session, the attention of Congress was 
called to the subject of Forestry, for the first time in any Presiden- 
tial message. The last census, as well as recent floods, show this 
to be a question of national importance. For the single year, 
ending May 31, 1880, the total value of our lumber products alone 
was $233,367,729.* The census maps are so prepared as to show 
the extent and character of the timber growth in the States and 
Territories. Says N. H. Eggleston, chief of the Forestry Division: 
" The census map of the western portion of West Virginia shows 
at a glance that every affluent of the Ohio river has been stripped 
of the forests through which it formerly flowed. The map of 
Pennsylvania shows the Alleghany and Monongahela flowing, 
through their long courses, almost unshaded by forests. The same 
may be said of other large tributaries of the Ohio. "With such 
facts, can we doubt the cause of the devastating floods of the Ohio ? 
It was, simply, that over this great river basin, embracing half a 

dozen States, the soil had been so far stripped of its trees, and its 
■ <i ■ ■ — ■ — — 

* The chief of our National Forestry Division says: ''The total value 
of all the annual products of our forests is not less than $800,000,000, out- 
measuring the value of our great cereal crop, that of corn; more than that 
*of our crops of hay, rye, oats, barley, buckwheat, potatoes, and tobacco, 
taken together, and ten times that of all our mines of gold and silver." 
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leafy covering, that it could no longer retain, even for a few days, 
the rainfall and dissolving snow, and so the combined waters of 
this great area slid down the hillsides, and into the river channels 
at once. If we would avoid destructive floods, and corresponding 
droughts, we must protect our forests. The cry of the flood is, 
" Restore your forests;" and the broken dams of the manufacturer, 
the desolate fields of the agriculturists, the checked channels of 
commerce, and the pitiful faces of the thousands who have become 
the victims of poverty and disease by reason of the floods, repeat 
the cry, " Restore your forests." 

According to the last census, six per cent, of the land in Con- 
necticut, included in farms, is reported as unimproved — that is, not 
cultivated, pastured, nor in woodland. This is a needless waste, 
for we have no lands on which trees of some kind cannot be grown. 
The practicability of -reclaiming our waste lands is denied by some, 
and doubted by many. But the 10.000 acres of thriving forests on 
Cape Cod, planted thirty years ago, on sterile sands, the extensive 
and thrifty woodlands, similarly planted at Wood's Holl, show what 
may be done on the worst barrens of New England. The sand 
plains in Connecticut, and all along our Atlantic coast, were once 
well wooded. Sixty years ago, the dunes along Lake Michigan 
were covered with trees. But this reclamation of barrens has 
been carried on most extensively in France. Along the coast 
of the Bay of Biscay, the dunes, composed of minute silicious sand, 
stretched over a hundred miles. The prevailing and most violent 
winds, there, are from the west and southwest. Hence, at low 
tide, the sands were driven, as along an inclined plane, up the 
slopes, and thus formed those growing dunes ranging from 100 to 
300 feet above the level of the sea, which, moving inland, created 
great desolation. 

Nearly a century ago, Bremontier published a memoir on the 
reclamation of sand dunes. Under the patronage of the French 
government, he there successfully introduced the planting of the 
maritime pine. Those plantations have been perseveringly con- 
tinued from that time to the present, and now cover 100,000 acres 
in that single district. Not only has this wide area been reclaimed, 
and made productive soil, but a still greater extent of fertile land 
has been rescued from the destruction threatened by the advancing 
sand-hills. In speaking of the monument erected to Bremontier, 
by the French government, in this now stately forest, Marsh says: 
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" He deserves to be reckoned among the greatest benefactors of 
the race." 

In planting the dunes, a barrier along the shore was found neces- 
sary, at first, to protect the young trees from the rolling sands, 
which otherwise would bury them. A double line of paling was 
erected parallel to the shore, and a hundred meters from high- 
water mark, the second line being a hundred meters further inland. 
This paling is made of planks, sharpened at the lower end. and 
driven into the sand. Spaces of an inch between the planks allow 
sand enough to pass through to bank up equally on both sides, and 
relieve, somewhat, the force of the wind. As the paling is covered 
by the sands, the planks are raised, one at a time. A movable 
frame, with a long lever, mounted on runners, so that it can be 
slid along the top of the fence, and having pinchers, or a clamp 
and chain, is easily operated by one man. 

The timber of this plantation has long been a source of profit, 
affording both resin and wood. France now draws an annual 
revenue of 180,000 francs from the resinous products of these 
forests. But in this case the greater profit comes from the conse- 
quent protection of the adjoining country from the encroaching 
sands, which had formerly sterilized fertile regions, and buried 
thriving villages. M. Samanos says that, " In all France, nearly 
one million acres (400,000 hectares) of desolate land, supposed to 
be doomed to everlasting sterility, have been reclaimed, and these 
savage deserts are now stocked with maritime pines, which will 
become for the country a fruitful source of wealth, and supply, 
some day, the wants of the whole of France." A liberal appro- 
priation is now made annually for the continuance of this work. 

Similar work has been done widely over Europe. On the 
Adriatic, Baltic, and Mediterranean, as well as the Biscayan coasts, 
the encroachments of the sea have been checked by forest planta- 
tions. Extensive plains, once sterile wastes, south of Berlin, about 
Odessa, north of the Black sea, and vast steppes in Russia, are 
now well wooded. The soil of the celebrated forest of Fontain- 
bleau, in France, is comprised almost entirely of sand. Jules Clar£, 
an eminent arborist, says: "The sand here forms ninety-eight per 
cent, of the earth, and it is almost without water. It would be a 
drifting desert, but for the trees artificially propagated upon it." 

What has been done abroad, on the most unpromising beach 
sands, may surely be accomplished under the more favorable con- 
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ditions ef our Atlantic barrens, though not by planting the same 
trees, or by the same methods. Sand wastes are, by no means, all 
alike. Trees which will grow luxuriantly on one, will die on 
another. The climate varies, as well as the soil. The. soil of Cape 
Cod, and Nantucket, is well fitted for the maritime pine, where it 
has been amply tried. It grows well for a season or two, but is 
sure to winter-kill in a few years. It suffers from the severity of 
the winter, even in Holland and Germany. Sea spray, and saline 
constituents in the soil, or air, are fatal to some trees and favor- 
able to others. A knowledge of the natural growths of each 
vicinity will favor adaptation to local conditions. 

Though dry at the top, sand dunes, and most sand plains, are 
moist a little below the surface, by reason of retention of rain- 
water and capillary attraction. The latter cause depends upon the 
size of the grains of sand. The finer the grain, the greater is its 
capacity for receiving moisture, and the longer is the moisture 
retained. Many other facts might be cited, both from home and 
foreign lands, to prove the feasibility of reclaiming sterile lands. 
If one is to be commended who makes two blades of grass grow 
where but one grew before, how much more the farmer who 
makes forests thrive where nothing now grows. 

The general influence of forests on climate is better known than 
their sanitary effect. Dr. Schadt of the University of Bonn says, 
4 'Epidemics unknown before, may, perhaps, be attributed to a climatic 
change, brought about by the destruction of forests/' The Roman 
Campagna in ancient times seems to have been a populous region, 
and was the seat of numerous cities. But for centuries the danger 
of fevers and malaria have made this region almost uninhabitable 
during the summer. The Italian Government has recently under- 
taken to improve the sanitary condition of this district, especially 
by planting the Eucalyptus, but with what results remains to be 
seen. 

Professor Huxley's special eulogy of Joseph Priestly is that " he 
laid the foundation of gas analysis, and discovered the complimen- 
tary action of animal and vegetable life upon the constituents of 
the atmosphere." The interdependence of men and trees is not 
yet duly appreciated. It is assumed that in view of the vaotness 
of the atmosphere, it could hot be sensibly affected by vegetation. 
But geology teaches that previous to the formation of the coal 
beds, the atmosphere was so charged with carbonic acid that man 
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could not have existed. Vegetation extracted carbon from the air 
and transmuted it into coal. Our atmosphere has been termed " an 
enormous coal-mine, many miles in thickness." Pure air contains 
less than one-half of one per cent, of carbonic acid, and if that be 
increased to one per cent., the air becomes stifling. Warm-blooded 
animals constantly emit carbonic acid, which the leaves of trees 
absorb. All wood consists mostly of carbon thus drawn from the 
air. When a tree is burned the ashes contain most of its substance 
which came from the soil, indeed all vegetables, and especially 
trees are, to a large extent, air-plants. 

Professor Balfour of Edinburgh says, " The great function of 
the leaves is the absorption of carbonic acid and elimination of 
oxygen. By this deoxydation, they are instrumental in keeping 
up the purity of the atmosphere. This function of plants is antag- 
onistic in its results to animal respiration, for, while the latter 
takes oxygen from the atmosphere and replaces it by carbonic 
acid, the former removes carbonic acid, fixes carbon and gives out 
oxygen. The processes of respiration and combustion are pouring 
into the atmosphere a large quantity of carbonic acid gas, while 
the active leaves of plants are constantly removing it, and under 
action of sunlight, substituting oxygen. While plants thus get 
carbonaceous food, the air is by them kept in a state, fitted for 
animal life." 

A movement is on foot in New York for the extension and pro- 
tection of her State forests, especially in the Adirondack region, 
comprising 1,300 square miles of wilderness water-shed. An offi- 
cial report of the Adirondack Commission says, "The great 
Adirondack forest has a powerful influence upon the general clima- 
tology of the State; upon the rainfall, winds and temperature, 
moderating storms; controlling, and in a measure subduing, the 
powerful northerly winds, modifying their coldness, and equalizing 
the temperature of the State." 

But Connecticut owns no such State forest, and cannot be ex- 
pected to pass such laws as are proposed in New York. Nor will 
the European plan of interference with the rights of landholders, 
or any official dictation as to what lands may be cleared, or what 
particular trees may be felled, be tolerated in this free country. , 
Nor will any theories of the influence of forests on the public wel- 
fare prompt our farmers to any extensive tree-planting. With this, 
as with all crops, the chief inquiry is, what will best serve personal 
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interest ? As the profits of forestry are remote, few have the faith 
and foresight to sow where they cannot quickly reap. A meager 
crop soon in hand outweighs a golden harvest long in maturing. 
Often mortgages or other debts compel the farmer to plant for 
prompt returns. On all farms, cereals, grasses, fruits, and vege- 
tables, justly claim the best fields; while trees will grow on the 
poorest, and recuperate wornout and abandoned lands. In such 
places, tree-planting will surely pay, for the expenses are small, 
especially when the nuts or seeds are planted where they are to 
remain. 

The law passed in 1877 to encourage tree-planting exempts from 
taxation for a period of ten years, planted woodlands, the value of 
which at the time of such planting did not exceed $15 per acre. 
As this offered bounty has not proved operative, it would be wise 
to increase, if not to double the time of exemption from taxation 
and the limit of the land valuation. The State can afford to offer 
such a bounty as will secure the desired result. The essential thing 
is to initiate this movement. The difficulties are all met at the 
outset, and are often magnified by the popular ignorance of this 
subject. Bounties prompt experiments and secure practical experi- 
ence, which in this line is greatly needed. When success is assured, 
one example will make many others. The beginners in economic 
tree-planting have elsewhere proved public benefactors. In many 
States prizes, or bounties provided by the Legislature, and distri 
buted through the State Board of Agriculture, have proved most 
beneficial. Three thousand dollars, thus given in Connecticut, 
would start a general movement and ultimately tend to enrich the 
State. Such assistance is needed only in the beginning, and not 
as a permanent policy. 

The third question on which the Legislature requests the State 
Board of Agriculture to report, is, what concurrent legislative 
action with the States of Massachusetts, Vermont, and New Hamp- 
shire will protect the forests located near the sources of the 
streams flowing into and through this State. As the destruction of 
forests has been going on for many generations, the remedy must 
be the work of time, "for it must include slow processes and agen- 
cies separately minute, which become important when multiplied 
and extended over broad areas. Arbor Day has proved such an 
agency in several States. The American Forestry Congress which 
includes the leading arborists of Canada and the United States, 
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recently adopted the following resolution: "In view of the wide- 
spread results of the observance of Arbor Day in many States, 
this Congress recommends the appointment of such a day in all 
our States, and in the Provinces of the Dominion of Canada," and 
appointed a committee consisting of the Chief of the Forestry- 
Division of the United States Department of Agriculture, the 
State Superintendent of Schools of West Virginia, and myself to 
secure the general adoption of this plan, and especially Arbor Day 
in Schools. 

As chairman of that committee, I have already presented this 
subject to the Governors of several States, and the proposition 
has met a favorable response in every case. A brief history of 
Arbor Day will show its aim and results. The plan originated 
with Ex-Governor J. Sterling Morton, the pioneer tree-planter 
of Nebraska. He secured the cooperation of the State Board 
of Agriculture some twelve years ago, when the Governor was 
thus induced to appoint the second Wednesday in April as a 
day to be devoted to economic tree-planting. The old theory 
that trees would not thrive in the " Great American Desert " had 
formerly discouraged tree-planting. By pen and tongue, with argu- 
ments from theory and facts from his own practice, Mr. Morton 
succeeded in creating great popular interest* in this work, in which 
he was ably seconded by Ex-Governor Furnas, who has long served 
the United States Department of Agriculture in the interests of 
forestry. 

I lately examined the groves on Mr. Morton's estate in which 
black walnut abounds, growing from nuts planted by him in 
1858 and 1866. The circumference of one of those planted 
twenty-six years ago, three feet above the ground, is four feet and 
three inches, and the girt of one, eighteen years old, is two feet and 
three inches, four feet from the earth, and its height is twenty.five 
feet. As an experiment, I have just planted personally, and by 
proxy in Clinton and vicinity, about 150 nuts grown on these trees 
this year. The experience of tree-planters in Nebraska favors 
planting the nuts and the seeds of all tap-root trees where they 
are to grow. For forest planting in that State, the black walnut 
takes the lead of all the hard woods. A general and remarkable 
interest was awakened in Nebraska in the observance of her first 
Arbor Day, and it is said that over 12,000,000 trees were planted 
on that day. This enthusiasm was not a temporary effervescence. 
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Each successive Governor has continued thus to recognize this day. 
The interest has been sustained and increased. The State Board 
of Agriculture annually awards liberal prizes for the greatest 
number of trees planted by any one person on that day, as well as 
prizes to those who plant the largest number during the year. 
Hence, Nebraska is the banner State of America for economic 
tree-planting, having, according to the reports from the several 
counties, as I am informed by Ex Governor Furnas, 244,356- acres 
of cultivated woodland, or more than twice that of any other State. 
It is not strange that the originator of Arbor Day should be recog- 
nized as a public benefactor, nor that, during the last campaign, 
when party lines were so closely drawn, as a candidate for 
Governor he ran some three thousand ahead of his party ticket. 
Though at first aiming at economic tree-planting, Nebraska now 
observes " Arbor Day in schools," and the schools were last spring 
invited to plant " memorial trees." The example of Nebraska 
was soon followed by Kansas, which claims 119,682 acres of 
planted woodland. The governors of that State issue annual pro- 
clamations for Arbor-Day, and it is now observed by teachers and 
scholars in adorning school-grounds and homes. According to her 
last Agricultural Report, Kansas has 52,128 acres of fruit trees, 
and Nebraska (six years her junior as a State), has 30,082 acres. 

In March, 1881, the Legislature of Michigan requested the Gov- 
ernor to appoint an Arbor Day, and invite the people of the State 
to devote it to the planting of trees. Such an appointment was 
accordingly made in April following, and has been repeated each 
succeeding April, and, as I am officially informed, with the hap- 
piest results. For the last three years, a similar day has been ap- 
pointed by the Governor of Ohio. Many schools, especially those 
of Cincinnati and Columbus, fitly kept the designated day. 
Superintendent Peaslee of Cincinnati, says : " The forenoon of 
that day was spent by the teachers in talks, and by the pupils in 
reading compositions and selections upon trees, and their proper 
care and uses, and in giving biographical sketches of persons in 
honor of whom the trees were planted." • The importance of for- 
estry was thus impressed upon the minds of thousands of children, 
who then learned to care for and protect trees. Not one of those 
20,000 children in Eden Park on Arbor Day injured a single tree. 
They were encouraged by commendatory letters from eminent 
authors, such as Whittier and Holmes. Some of these letters, 
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with other fit selections, were memorized by thousands of pupils. 
The following fit motto from Whittier's letter, "The wealth, 
beauty, fertility, and healthfulness of the country largely depends 
upon the conservation of our forests, and the planting of trees," 
strongly impressed the pupils of Cincinnati, as the poet's special 
message to them. It is worthy of being memorized by the youth 
of the whole country, as is also the following " Arbor Day let- 
ter" of Holmes, which was also addressed to the children of 
Cincinnati : 

u When we plant a tree, we are doing what we can to make our 
planet a more wholesome and happier dwelling-place for those who 
come after us, if not for ourselves. 

11 As you drop the seed, as you plant the sapling, your left hand 
hardly knows what your right hand is doing. But Nature knows, 
and in due time the Power that sees and works in secret will re- 
ward you openly. You have been warned against hiding your 
talent in a napkin ; but if your talent takes the form of a maple- 
key or an acorn, and your napkin is a shred of the apron that 
covers 'the lap of the earth, ' you may hide it there unblamed; 
and when you render in your account you will find that your 
deposit has been drawing compound interest all the time. 

"If it is something to make two blades of grass grow where 
only one was growing, it is much more to have been the occasion 
of the planting of an oak which shall defy twenty scores of win- 
ters, or of an elm which shall canopy with its green cloud of foli- 
age half as many generations of mortal immortalities. I have 
written many verses, but the best poems I have produced are the 
trees I planted on the hill-side which overlooks the broad 
meadows, scalloped and rounded at their edges by loops of the 
sinuous Housatonic. Nature finds rhymes for them in the recur- 
ring measures of the seasons. Winter strips them of their orna- 
ments and gives them, as it were, in prose translation, and summer 
re-clothes them in all the splendid phrases of their leafy language. 

"What are these maples and beeches and birches but odes and 
idyls and madrigals ? What are these pines and firs and spruces 
but holy hymns, too solemn for the many-hued raiment of their 
gay deciduous neighbors ? " 

West Virginia illustrates the influence of observing Arbor Day 
in schools. In the face of many doubts and difficulties, State 
School Superintendent Butcher appointed an Arbor Day in schools 
for that State in April, 1883, inviting the cooperation of teachers, 
parents, pupils, and school officers, in planting trees on. the grounds 
of their schools and homes. The April issue of the State School 
Journal was made an Arbor number, containing eleven articles on 
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this subject, by such men as Cassius M. Clay and J. B. Peaslee, 
with an introductory paper by myself, and was circulated gratuit- 
ously. The results were surprising. It started good influences on 
minds as well as grounds. Probably more trees, shrubs, and 
vines were then planted on school and home grounds than ever be- 
fore in any one day, in any one State. This unexpected success 
proxnpted a shnil* 'observance last April, for which^eat prepara- 
tions were made, with even better results. "When advocating this 
measure in various parts of West Virginia, last spring, I found 
the people very responsive. The press throughout the State 
strongly encouraged this practical movement. On the day after 
the celebration, the papers of Wheeling, for example, commended 
the work in such terms as the following : " Arbor Day was glori- 
ously celebrated yesterday, and was a splendid success. All the 
schools were in gala attire, and all — the oldest and the youngest — 
evinced the liveliest interest. It was a remarkable day — a surprise 
to the most sanguine. Arbor Day will be one of the institutions 
of our schools." 

It was my privilege, with others, to commend this subject, last 
December, to the State Teachers' Association of Indiana, when 
the proposed plan was unanimously adopted, and an efficient com- 
mittee appointed to carry it out. The plan was heartily endorsed 
by the State Board of Horticulture. The State Board of Agri- 
culture invited me to prepare the resolution, which they unani- 
mously adopted. Governor Porter received my suggestions with 
special interest, and said the measure should have his cordial 
cooperation. He soon gave it his official sanction and issued an 
address to the teachers and people of the State, in which he pre- 
dicted that the appointed day would be a memorable one, and 
•'the beginning of a movement for a much more extended system 
of tree culture, and the restoration of the varieties of trees, use- 
ful and beautiful, which have been so recklessly sacrificed, that 
nature cries aloud for redress," closing by calling on "the teachers 
to do all in their power to make Arbor Day a day of the most 
ardent and inspiring interest." This proclamation, with a paper 
by the committee above named, and one by State School Superin- 
tendent Holcombe, was widely circulated. As chairman of the 
State committee, Mr. Holcombe gave his personal and official influ- 
ence heartily to this work. The lectures on this subject, given by 
his invitation, were fully reported' by the press, for the newspaper* 
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of Indiana cordially cooperated in thi8 movement. These com- 
bined influences secured the general observance of the appointed 
day, and the results were most gratifying. 

At the last Annual Convention of the State Teachers' Associa- 
tion of Wisconsin, the presentation of Arbor Day in schools led 
to the adoption of a resolution in favor of such an observance, and 
to the appointment of an efficient committee to carry out this 
plan. At the great National Educational Association, held in 
Madison, Wisconsin, last July, with an attendance of over five 
thousand, a resolution recommending the observance of Arbor 
Day in schools, in all our States, was unanimously adopted. Such 
a day has been kept with great interest in Canada. Its observance 
will probably be general in our States next Spring. 

It may be objected to Arbor Day, or to any lessons on For- 
estry in school, that the course of study is already overcrowded, 
and this fact I admit. But the requisite talks on trees, their value 
and beauty, need occupy but two or three hours. In some large 
cities, there may be little, or no room for tree-planting, and no call 
for even a half holiday for this work, but even there, such talks, 
or the memorizing of suitable selections, on the designated day 
would be impressive and useful. The essential thing is to start 
habits of observation and occupation with trees, which will prompt 
pupils in their walks, or when at work, or at play, to study 
them. The talks on this subject, which Superintendent Peaslee 
says were the most interesting and profitable lessons the pupils 
of Cincinnati ever had in a single day, occupied only the morn- 
ing of Arbor Day, the afternoon being given to the practical 
work. Such talks will lead our youth to admire trees, and 
realize that they are the grandest products of nature, and form 
the finest drapery that adorns this earth in all lands. Thus 
taught, they will wish to plant and protect trees, whether forest, 
fruit, or ornamental. Like grateful children, trees bring rich filial 
returns, and compensate a thousand fold for all the care they cost. 
This love of trees, early implanted in the school, and fostered in the 
home, will make our youth practical arborists. 

Arbor Day in school has led youth to adorn the surroundings of 
their homes, as well as of the schools, and to extensive planting by 
the wayside. How attractive our roads may become, by long ave- 
nues of trees. This is beautifully illustrated in many countries of 
Europe. In France, for example, the government keeps a statis- 
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tical record of the trees along the roads. The total length of 
public roads in France is 18,750 miles, of which 7,250 are bor- 
dered with trees, while 4, 500 are now being, or soon to be, 
planted. Growing on lands otherwise running- to waste, they are 
grateful to the traveler, but doubly so to the planter. 

The influence of Arbor Day in schools in awakening a just ap- 
preciation of trees, first among pupils and parents, and then the 
people at large, is of vast importance. The frequency of forest 
fires is the greatest hindrance to practical forestry. But let the 
sentiment of trees be duly cultivated, first among our youth, and 
then among the people, and they will be regarded as our friends, as 
is the case in Germany. The public need to learn that the interests 
of all classes are concerned in the conservation of forests. Through 
the teaching of their schools, this result was long since accom- 
plished in Germany, Switzerland, Sweden, and other European 
countries. The people everywhere realize the need of protecting 
trees. An enlightened public sentiment has proved a better 
guardian of their forests than the national police. A person 
wantonly setting fire to a forest would there be looked upon as an 
outlaw, like the miscreant who should poison a public drinking- 
fountain. A suitable tract on this subject, distributed widely 
through this State, would do much good. Such a tract is the 
more needed, because the subject of forestry, old and familiar in 
Europe, is comparatively new in America. As yet, we have no 
forest schools, like those so numerous and liberally supported in 
Europe. We have even a forest department, in only two Ameri- 
can colleges. 

But in economic tree-planting, the last ten years have witnessed 
an advance in our country, unequaled in any other, within the 
same limits of time. Though as yet a mere beginning, compared 
with the promise of the near future, this grand movement is now 
starting in the West with such an impetus, and already with such 
results, as to ensure its expansion over vast areas. The immense 
plains of the new West, even those which were "the Great Amer- 
ican Desert " of the old geographies, are being rapidly made hab- 
itable and hospitable by cultivation and tree-planting. Where, 
fifteen years ago, the books said trees would not grow, the settler 
who does not now plan for tree-planting is the exception. The lead- 
ing western railways are liberally encouraging this work. The 
Northern Pacific, for example, set apart $80,000 for a forestry 
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department, and transports trees for planting, free of charge, to 
any settler on or near their lines. In Nebraska this work has 
extended for over 300 miles west of the Missouri river, and on 
the wide prairies of that State, according to ex-Governor Furnas, 
U. S. Forest Commissioner, over 605,514,000 trees are now thriv- 
ing, where a few years ago none could be seen, except along the 
streams. 

No man in this country has had a better opportunity of obser- 
ving the influence of Arbor Day in schools than the superintendent 
of schools in Cincinnati, John B. Peaslee, who, after trying this 
plan thoroughly for three years, says in his last report: 

A German proverb says, "What you wish to have appear in the 
nation's life, you must introduce into its schools." The planting of trees 
and the cultivation of forests are of vital importance to the prosperity 
of the whole country. It is the duty of the public schools to instruct 
the rising generation on the value and importance of forests. The 
observance of Arbor Day is the most impressive means of interesting the 
young, as well as the people at large, in this subject. Should this cele- 
bration become general in our State, such a public sentiment would be 
formed as would lead to the beautifying by trees of every city, town, 
and village in Ohio, as well as public highways, church and school 
grounds, and the homes of the people in the country. Pastor Oberlin, 
after whom Oberlin College is named, required each boy and girl, before 
he would administer the ordinance of confirmation, to bring a certificate 
that he or she had planted two trees. If but the youth of Ohio could 
be led to plant their two trees each, how, by the children alone, could our 
State be enriched and beautified within the next fifty years 1 

The plan of Arbor Day is simple and inexpensive. In some 
States the work is done without any legislation. The best results, 
however, are secured when an act is passed requesting the Gov- 
ernor each successive spring to recommend the observance of 
Arbor Day by a special message. The chief magistrate of the 
State thus most effectually calls the attention of all the people to 
its importance, and secures general and concerted action. An 
extract from four such messages will indicate the interest taken 
elsewhere in this subject : 

The last Arbor Day Proclamation of the Governor of Nebraska 
suggests the leading agency by which that State has gained its 
preeminence over all other States in tree-planting. 
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ARBOR DAY PROCLAMATION. 



Whether we consult the well-being of the individual, or the prosperity 
of Nebraska, taken as a whole, more than the ordinary degree of interest 
should attach to the subject of tree-planting. It is with pleasure, in 
view of its importance to our best and permanent interests, that I again 
officially call your attention to this matter. Considerations of wise 
economy have heretofore prompted a quite general observance of the - 
day set apart for this purpose ; and it is hoped, and believed, that the 
present year will bear witness to continued well-directed effort, and 
zeal, in this direction. In harmony with action taken in other States, . 
the trustees, superintendents, and officers of Nebraska schools, are 
earnestly requested to arrange for the proper celebration of the day by 
their pupils, in the planting of author's groups, and memorial trees. . 
Accompanied with appropriate literary exercises, the occasion may be 
made both pleasant and instructive. The following " Arbor Day Pre- 
miums" are offered by the State Board of Agriculture: For the-^ 
greatest number of trees planted on the Third Wednesday of April, to . 
include fruit, forest, evergreen, and all varieties, $50 ; second best, $25 ; -. 
greatest number of hard wood, $25 ; greatest number of cuttings, $10. 
Now, therefore, I, James W. Dawes, Governor Qf the State of Nebraska, . 
do hereby designate Wednesday, the 16th day of April, A.D. 1884, to < 
be observed as "Arbor Day." This work is one of present blessing, .. 
as well as one of future benefaction. Let all who can, engage in the 
good work. Plant trees 1 plant trees ! plant the vine ! plant shrub, and i 
flower 1 So shall our homes become more inviting and home-like. So • 
shall the measure of good to our State, and the comfort and happiness 
of her millions — with the coming of the years— be increased. 

ARBOR DAY PROCLAMATION. 

2\> the People of Colorado: — Tree-planting is a matter of so much , 
importance to the people of Colorado that I deem it advisable to 
officially call their attention to the subject. Nothing tends more to 
beautify our homes, our farms and cities, than a varied assortment of ~ 
shade trees ; and to the intelligent farmer, no department of agriculture 
offers a more inviting field than that of fruit culture. By designating 
a certain day as " Arbor Day," and by specially calling the attention of 
the people to the necessity and importance of planting trees, it is 
believed that a very general interest will be aroused upon the subject, . 
and that thousands of shade and fruit trees will be planted annually 
upon the days designated, and thus our homes rendered more attractive, 
and the comfort and happiness of all our people in years to come ? 
measurably increased. 

Now, therefore, I, James B. Grant, Governor of the State of Colorado, . 
3 
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do hereby designate Saturday, the 26th day of April, A.D. 1884, to be 
observed as Arbor Day. 

It is earnestly hoped that the trustees, superintendents, and teachers 
of all Colorado Schools will co-operate with the agricultural, horticul- 
tural, and other societies throughout the State, and endeavor to awaken 
a lively interest in a matter so important to our welfare and prosperity. 

In the Province of Quebec two separate days are designated 
according to differences of climate, — one for the Western Division, 
and one, some ten days later, for the Eastern Division. The 
Lieutenant-Governor in his proclamation says: "We do hereby 
earnestly recommend to all the inhabitants of our said Province to 
consecrate the above-mentioned days to the planting of forest trees 
on the grounds belonging to the schools or educational establish- 
ments, or on any other land which may be deemed suitable ; and 
we request all municipal, religious, and school corporations to co- 
operate for the success of this new work in this province, which 
promises important results in the near future." 

The following is from the proclamation of Governor Albert Gr. 
Porter, of Indiana, recommending the observance of April 14, 
1884, as Arbor Day in schools: 

" The appropriation of Arbor Day first by the children for the adorn- 
ment of school grounds, will give them a particular property in the day 
that will make them hereafter regard it with peculiar interest; and an 
enthusiasm for keeping it as a day for tree-planting will soon spread 
from them to the community. There are no days to which the mind 
more often recurs than to one's school days, And everything should be 
done to make these memories pleasant. A recollection of school 
grounds well shaded and adorned with flowers planted and nurtured by 
•children and teachers — of school grounds pointed to *with pride for 
their tastefulness and beauty — would be one of the most pleasant 
remembrances of life. The secret of the truest happiness is found in 
working for the enjoyment of others, and tree-planting is peculiarly 
such a work. To feel that long years after we have nurtured the young 
plant, others will be refreshed by its grateful shade and admire its 
'beauty, would always be a pleasant reflection. The planting and 
watching the growth and development of trees and flowers cultivates a 
ilove of nature, a source of the most, exquisite delights. 

" The day about to be inaugurated, it is hoped will be a memorable 
one. It is meant to be the beginning of a movement for a much more 
extended system of tree culture. Our roadsides should be adorned with 
.avenues of trees, like the roadsides of Europe, to furnish a grateful 
.shade to the traveler, to supply him with pleasant fruits in their season, 
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and to gratify his sight with scenes of natural beauty. Our fields should 
be dotted with clumps of trees where our dumb servants, faithful minis- 
ters to our pleasures and comforts, might find refreshing shade, as some 
token of grateful kindness. And we should begin on all our grounds 
that cannot be made to return a liberal yield of annual crops, the resto- 
ration of the varieties of trees, useful and beautiful, which have been so 
recklessly sacrificed for various mechanical uses that nature seems to 
•ry aloud for redress. 

'* I earnestly hope that the teachers in our schools will do all that is in 
their power to make the day about to be observed a day of the most 
ardent and inspiring interest." 

The recent work of the National Government in behalf of for- 
estry shows the growing appreciation of its importance, and the 
need of State legislation on this subject. The marvel now is that 
the General Government did not earlier seek to protect its magnifi- 
cent forests, once the best and most extensive in the world. Their 
value and importance to the nation were little understood. After a 
century of reckless waste, the United States still own, according to 
the last official report, 85,000,00.0 acres of timber, which is a mere 
fraction of what has been cut or burned without a thought of 
re-production. 

The Forestry Division of the United States Department of Agri- 
culture was organized but six years ago. Already much valuable 
and needed information has been spread over the country by its 
reports, and by those of its special agents who were commissioned 
to investigate the forests of different sections of the country, and 
learn their needs in reference to the protection and culture of 
forests. Ex Governor J. W. Furnas was appointed to investigate 
the forests of California, Oregon, Washington Territory, and the 
western slope of the Rocky Mountains. His reports on the stealing 
and reckless destruction of those timber lands, and also in regard 
to extensive timber-growing on the treeless plains of Nebraska, 
were of great public interest. 

F. P. Baker of Kansas, another agent of the U. S. Forestry 
Division, has made valuable reports on " The Forestry of the Mis- 
sissippi Valley," u Tree-Planting on the Plains," and " The Forest 
Resources of the Southern States." These reports, published in 
pamphlet form, have been widely circulated, and their contents, as 
summarized in the press, have been still more widely disseminated. 

The passage of the Timber Culture Act has greatly increased the 
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area of planted woodland. This act may need amendment to guard 
against its perversion or abuse; but I found but one opinion as to 
its utility among the people of Kansas and Nebraska and other 
Western States. Perhaps no man has had better opportunities of 
observation on this subject than Mr. Baker, who says: "This law 
has done a great deal towards covering with forest trees great 
tracts which would otherwise have been left bare, to be scorchecl 
by the sun, swept by the hot winds, and aid in perpetuating the 
reign of drouth and grasshoppers in this Western country. In 
the first place many have complied with the terms of the act, and 
in the next place, the successful growing of one grove in a region 
before supposed naturally incapable of supporting tree-growth, has 
led to the planting of other groves and belts. This Timber Culture 
Act has strengthened the growing sentiment of forestry, and 
made it, so to speak, fashionable. If this act should be repealed, 
its principle would be embodied in another enactment." The 
influence of the work already accomplished will be broad and 
permanent. 

The National Forestry Congress is another index of the growth 
of popular interest on this subject. A large volume of the pro- 
ceedings of that association at its meeting in Montreal were pub- 
lished officially by the Dominion of Canada. Selections from the 
papers given at its three subsequent meetings have been published 
by the United States Department of Agriculture. The subject 
has been ably discussed in many State Agricultural Reports, and 
several State and local associations have been organized to further 
this interest. 

The general views thus far presented show the practical impor- 
tance of this subject, and the need of some legislative action. 
After full consultation with two members of the State Board of 
Agriculture, the following measures or " bills " are suggested for 
the consideration of your Board in answering the inquiries of the 
last Legislature: 

No unauthorized person shall kindle fires on public property, or on 
the property of another, without permission from the owner or agent of 
the same. 

No person shall kindle a fire in any wood-land, unless the combustible 
materials within six feet of the place where it is kindled be first cleared 
away, nor shall any such fire be left until it is extinguished or safely 
covered. 
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Fires kindled by throwing down a lighted match or cigar or other 
burning' object, shall be considered as coming under the provisions of 
this act. 

The penalty for the violation of the above act shall be a fine of from 
five to fifty dollars, or imprisonment in the county jail for not more than 
thirty days. 

The owner of any land , or his agent, may arrest without warrant, and 
forthwith bring for prosecution according to law, before any proper 
magistrate of the town where such woodland or premises are situated, 
any person found violating, any provisions of this act. t 

It shall be the duty of railroad companies to cause all combustible 
rubbish and dead herbage within their right of way, wherever it lies 
within one hundred yards of any grove or wood-land, to be carefully 
burned off, or removed at least once a year, at a time when this can be 
safely done, and with a sufficient force in readiness to prevent injuries 
therefrom. The penalty for the violation of this provision shall be not 
less than five dollars nor more than fifty dollars per mile of that part of 
any railroad situated in the town where the neglect of this provision is 
found. The penalties collected under this act shall be paid to the treas- 
urer of the several towns in which the offense has been committed. It 
is further provided that in addition to the foregoing penalties, every 
railway company, and every person through whose act or negligence a 
field or forest fire originates, shall be liable to pay the damages which 
such fire may occasion. 

It is recommended that the law of 1877 be amended by chang- 
ing the limit of valuation per acre from fifteen dollars to twenty 
dollars, and the period of exemption from taxation from ten years 
to twenty years, so that the act as thus amended would read as 
follows: 

Whosoever shall plant any land in this State not heretofore wood- 
land (the actual value of which at the time of planting does not exceed 
twenty-five dollars per acre), to timber trees of any of the following 
kinds, to wit : chestnut, hickory, ash, white oak, sugar maple, Euro- 
pean larch, white pine, or spruce, a number not less than twelve hun- 
dred to the acre; and after such plantation of trees shall have grown 
on an average six feet in height, the owner of such plantation of trees 
may appear before, the board of Relief in any town in which such planta- 
tions of trees may be located, and on proving the herein-mentioned con- 
ditions, such plantations of trees shall be subject to exemption from all 
taxation whatever, for a period of twenty years next thereafter. 

A good fire-prevention act would not trespass on any private 
rights, nor interfere with any lawful industry. Carelessness in 
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burning brush has been a prolific cause of forest fires. In this 
way several fires were started that destroyed extensive forests in 
several States last year. 

The report of the Forest Commission appointed by the last 
Legislature of New York, of which Professor Charles S. Sargent 
of Harvard University is chairman, says: 

Fires are slowly and surely destroying the Adirondack forests. Unless 
they can be stopped or greatly reduced in number and violence, nothing 
can pf event the entire extermination of these forests. . . . The largest 
number of forest fires, however, in the Adirondack region, as in other 
parts of the State, are set by agriculturists clearing, with fire, fields 
covered with timber. A time of drouth, when timber will burn most 
readily, is naturally selected by the settler to start his fire. He seldom 
regards the direction 'of the wind, or the condition of the atmosphere. 
The fire fairly established in the piles of dry brush and fallen timber, 
unwatched, and often entirely uncontrollable, almost inevitably spreads 
from the field to the adjacent forest. Thousands of acres' of forest lands 
are thus burned over every year in attempts to clear a few wretched 
fields from which the timber should never have been stripped. These 
fires have burned a desert belt about the remnants of the Adirondack 
forests ; every year sees its gradual extension. This is not an exagger- 
ated danger. The forests upon which the great rivers of the State 
depend for their water supply ; the forests which bring into the State 
thousands of travelers every year and support the population of several 
counties, are being destroyed in a vain and hopeless struggle on the 
part of a small and impoverished population to cultivate land unfit for 
all agricultural crops, and destined by nature to remain perpetually 
covered with forests. 

The Commissioners recommend that the owners of forests should 
be invested by law with more authority to protect their property 
by securing the punishment of trespassers, preventing the setting 
of fires, and stopping the cutting and killing of trees. 

The Chairman. Gentlemen, the meetings of this Board 
are free, and if you will just give your attention to the pro- 
gramme and see the names of the gentlemen who are to 
address us, I think you cannot fail to feel that you will be 
interested, and not only that, but that your wives and daugh- 
ters will be interested. Will you avail yourselves of this 
privilege ? My attention has been called to a number of gen- 
tlemen who are known to be interested and thoroughly 
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posted upon the matter of the lecture, and I will call upon 
Prof. Brewer. 

Dr. Northrop. One gentleman asks how the black-walnut 
may be propagated. In Nebraska and other parts of the 
West they gather the nuts with the rough shuck on, which 
is food for the growing plant, and plant them as soon as 
may be after they fall. 

Prof. Brewer. I would like to ask one question in regard 
to the planting of black-walnuts. In the West I know that 
they grow luxuriantly on the bottoms, but are they planted 
to any extent on uplands, and if so, with what sucess ? 

Dr. Northrop. I apprehend there are comparatively few 
uplands in Nebraska. They are planted widely aside from 
river bottoms. The trees around the mansion of Gov. Mor- 
ton are on the highest ground to be found within the limits 
of what is called Nebraska City. Gov. Morton, as United 
States Land Surveyor, some twenty-six years ago, had a 
chance to take his pick, and he selected the highest ground 
that could be found anywhere in that region, and he has 
planted the black-walnut on that ground, — by no means a 
river bottom. The trees have grown most beautifully there ; 
and they are growing on the highest ground to be found in * 
the vicinity of Omaha. 

Prof. Brewer. I think that this matter is one of exceed- 
ing importance to the State of Connecticut in more senses 
than one. The amount of tilled land in Connecticut is prob- 
ably not increasing in area. As a whole, the area of tilled 
land is probably diminishing, and there is a sense in which 
we may say that the woodlands are increasing in area ; but a 
good deal of this increase is on land that grows up with such 
wood and timber as springs up spontaneously. Now that is 
not the best way, generally, to secure a profitable crop. 
Every farmer knows that that is not the way to obtain a 
profitable crop of other productions of the soil. No man 
would think of allowing land to lie and grow up with what 
would come up naturally, and if it is profitable to sow the 
land with a crop, it is certainly profitable, if people are going 
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to. devote lands to wood, that they should direct what trees 
shall grow there, and either plant seeds, or set out the trees. 
Whether the seeds are to be planted or the trees set out in any 
locality is a thing that must be determined by experiment in 
that locality. Usually it is best and most economical to start 
the seeds in a bed or in a nursery of some kind and plant the 
trees, but other methods are sometimes pursued. There is 
no cast-iron rule that can be given. I wish to add a word to 
what Prof. Northrop has said with regard to the time to 
plant nuts, and that is, that you ought not to be too impatient 
about their coming up. I once had some hickory nuts plant- 
ed that came from Missouri. They had been well dried 
before they came East, and they were planted in New York 
State. They were enormous nuts, and we felt that if we 
could grow such hickory nuts on the hill where they were 
planted, they would certainly be an acquisition to that neigh- 
borhood — to the boys of the neighborhood, if not to the 
owner of the land. Those nuts were planted, and they did 
not come up the first year. They did, however, come up the 
second year, every one of them. They remained in the 
ground two winters and one summer ; the second spring they 
came forward. My impression is that those nuts would have 
grown the first year if they had been planted as soon as they 
fell, but they were not killed by lying in the soil a whole 
summer long. 

That matter of hickory suggests another thing that I noted 
while the professor was speaking. I think that there is a 
good deal of promise in several of our native nuts and fruits 
for ultimate cultivation. We know what has grown out of 
American grapes, American cranberries, and similar fruits, 
but up to the present time we have not cultivated any of our 
trees for the fruit. Did you ever notice the important part 
that nuts play in the commerce of the country and in the food 
of those countries where they are grown ? Take English 
walnuts, so-called because they do not grow in England 
largely. Most of those that we get come from the south of 
Europe. They have been cultivated there for a long time, 
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and most of the nuts that we get to-day are not from forest 
trees. They are from France, where they have been planted 
so long, the growers selecting the best nuts, that they exist 
in numerous varieties. I tried a collection of nuts at the 
Centennial of that species from different countries of Europe, 
and was profoundly impressed with their variety. Now, our 
country is more favorable for the growth of those nuts than 
that. Take the shag-bark, which we produce, the best of 
hickory nuts, if we except the pecan, which does not grow 
here. There is a marvelous variety in the nuts of various 
trees. I know of a few cases where scions from superior 
trees have been grafted on inferior trees with very great suc- 
cess. I know of one case where a particular tree bore very 
large nuts, that were technically called " dollar nuts " 
because they grew as large round as a silver dollar. A man 
grafted a lot of that hickory into shag-bark hickories, and the 
grafts throve well. There was exhibited at the Centennial a 
cask of pecans, and we were told that the man could sell all 
he could bring of them, at prices three and four times as 
great as ordinary pecans in the market. How did he get 
them ? He had come across a particular bush that produced 
those very large pecans. From that he had grafted quite a 
plantation. We made a little report of them in the report we 
made on timbers, woods, and nuts on exhibition at the Cen- 
tennial; in fact, we gave the man a premium for what he had 
done. My impression is that that is the only case in this 
country — it is the only one that has come to my knowledge— 
where a man has attempted systematically to improve that 
fruit. 

Now, it is quite important here in Connecticut to keep up 
an interest in this matter. Our woods have no superiors any- 
where. All our hard woods are exceedingly good. Good 
hickory from Connecticut, good white oak from Connecticut, 
is tougher and better than from most of the other States. It 
does not work quite so nicely into carriages, and wagon- 
makers like better the large timber that they get from the 
Alleghany range, from Virginia, West Virginia, and even 
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from Southern Ohio. They can make rather a prettier buggy 
of that, with a little less work; but the timber is not so good. 
If you will think it over I believe you will find that the man- 
ufacture of wooden things laid the foundation of Connecticut's 
greatness, for, after all, this State is a manufacturing State. 
She has had a great reputation in that line-j—for things made 
of wood, from clocks down to hams and nutmegs. We have 
changed that somewhat, and now send to Virginia for our 
woods and take to brass for our clocks. When the dear 
people begin to complain of hard times, we ought to look out 
a little more carefully for the hard woods of this State. That 
they will grow and grow well, there is no question whatever. 
The number of individual cases that have come to my knowl- 
edge where trees have been planted on lands that were called 
worn-out, or on lands that the owners did not wish to till, 
and have proved profitable, is very large. A gentleman from 
an adjoining State has told me within less than a week that 
he had been placed, by inheritance, in charge of some property 
in New York, two or three miles from the western line of this 
State. It was land that had been tilled for many years in 
the early history of the State, but had been allowed to go 
back to forest. A few pines had been planted there, and 
others had come up, and he said they were now getting fine 
saw logs from the white pines that had grown on this land, 
and the land is worth a great deal more as forest, and will 
yield a great deal better income as forest in that region than 
it will as tilled land. 

Regarding the black walnut, I have some doubt whether 
it can be made a profitable tree in New England, unless it 
may be in very rare cases. The natural home of the tree is 
west of central New York. It spreads east as far as the 
Oatskill Mountains. Occasionally we find a tree in New 
England, but it is never a large one. We find it beginning 
to be a large tree on the bottom lands in central New York, 
about the lakes, before we get to Lake Erie. I have in my 
mind a little flat alongside a creek in Erie County, ten miles . 
south of Buffalo, that abounded with trees four feet and more 
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in diameter, which were cut down for rails for fencing land. 
Those trees, if they had been allowed to stand, could have 
been sold, since black walnut lumber came up in price, for 
an enormous sum. To-day, black walnut in the West is an 
exceedingly profitable thing to have. It is not infrequent that a 
single tree sells for several hundred dollars. 

Dr. Northrop. One tree in Michigan it is claimed was 
sold for $1,200. 

Prof. Brewer. There is a particular tree that was cut in 
West Virginia of which considerable is said. That was of 
the curled variety and was cut up into veneers, and the 
veneers sold for over $2,000. That was an exceptional tree, 
but there are many trees that sell for several hundred dol- 
lars for lumber, when they are large enough. 

There are a number of items that I noted. I was particu- 
larly interested in what the lecturer said about the growth 
of tree planting, and the interest in it within the last ten 
years. I think most people are not aware, until such a lec- 
turer as Professor Northrop brings it to their attention, how 
rapidly this sentiment has grown up. Ten years ago I pre- 
pared the first woodland map ever prepared for the United 
States Government, and, as far as I know, nothing of the 
kind had ever been attempted before. That map was finished 
and sent to the printer in 1874. The difficulty of getting such 
information as Prof. Northrop now gives so easily and glibly can 
hardly be realized. It has since been collected at enormous 
expense by the United States Government, and did not 
then exist in an available form. How did we prepare a 
map of the woodland in the United States at that time? 
We took the census reports of 1870, and a clerk went over 
the counties and ascertained what proportion of each county 
was returned as woodland on. the farms. There are about 
three thousand counties in the United States. Then we 
worked up the data thus obtained into a map. It was curious 
to see how incorrect that map was. Great ridges of forest, 
like the Adirondack ridge, or like the strip which runs down 
through the Alleghany Mountains or the Appalachian chain, 
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scarcely appeared at all. So we gpt a large number of maps 
commenced, and for about two years, whenever I had a 
chance, I interviewed people who had been in this, that, or 
the other part of the country — army officers, Indian agents, 
explorers, western missionaries, men who had been over 
regions that I had not visited myself , and I asked them 
what part of this or what part of that is covered with wood ? 
In that way the map was worked up, imperfect, to be sure, 
but still it was a step in the right direction. Now we have 
maps of the individual States and Territories worked out 
, with 'very great care, and at great expense by the United 
States Government. There is an immense amount of litera- 
ture connected with the . subject, journals have been estab- 
lished devoted to it, and in one way and another this thing is 
growing. I have no doubt that if the movement goes on the 
next ten years as vigorously as it has the last ten years, it 
will be an item in this State of so much importance that it 
will occupy a considerable portion of the discussions at every 
meeting of the State Board of Agriculture. 

This matter of bringing it into schools I conceive to 
be of the very greatest importance. I think that if I 
should tell the farmers here what I know about the igno- 
rance of city children with regard to natural objects that 
are growing all about them, it would be deemed incredi- 
ble. I have talked with young men, as tall as I am, 
nearly, the sons of prominent individuals in large cities, 
within less than a month, who said they could not give 
the names of three kinds of trees. How could they 
learn them in the cities? They form no part of modern 
school education there. They see the shade trees in the 
streets, but they take little notice of them, and there is 
nothing, absolutely nothing, to tell them what they are ; and 
they grow up as ignorant of the trees of our forests and of 
our streets, and of the very crops of our fields, as a Hottentot 
grows up ignorant of the stars. I am not putting that too 
strongly. I can pick out students to-day who are intelligent 
enough to pass an examination and enter our colleges, who 
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do not know the difference between wheat and oats, or rye 
and barley. We may find young men growing up in our 
cities and going into shops and into other places that have 
no knowledge of these natural things. I heard a young man, 
less than a month ago (we were talking about woods, trees, 
vegetables, etc.), say that he didn't know the difference 
between a turnip and a carrot, and he didn't know that he 
should recognize a carrot if he saw it ! Was it his fault ? 
How did it come about? When you come to think the 
matter over, how should he know the difference ? Last year 
I had something to say about the educational influences of the 
farm. You take the young men who grow up in well-to-do 
families in large cities, and what chance have they got to 
learn of these things ? I want to see this matter introduced 
into our schools. If there are too many studies in the schools 
now, so that you cannot get it in, for Heaven's sake leave 
some of them out, and let our young men grow up so that 
they shall at least u know beans." 

I know what I am talking about. For that matter, I think 
a good many educators could tell the same story. Now, let 
us have somebody to write a book about tree planting for our 
schools. I want to see the thing done. 

Mr. Hoyt. I would like to have Dr. Northrop state the 
manner in which the seeds are planted* That is a very 
important point. 

Dr. Northrop. The general direction is to plant the black 
walnut about three inches under ground, with the shuck 
on, and cover it with the earth that is at hand. 

In reference to the black walnut, I may state that there are 
several magnificent black walnut trees growing in front of 
the mansion of Judge McCurdy in Lyme, known to many 
of you. They are tall, stately trees, and for lumber would 
be worth a very large sum. They are prized, however, as 
beautiful shade trees in front of his home. There are many 
other towns in Connecticut where the black walnut has been 
tested, and where it has been found that the soil and climate 
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are adapted to it. I have great confidence that it may be 
grown largely in this State with success. 

In reference to one of the points suggested by Prof. 
Brewer, I may say that the Principal of the School Board of 
St. Paul, Minnesota, said to me, " I am confident from my 
conversation with them, that not one in ten of the teachers 
of this city can recognize by sight ten of the commonest trees 
growing in this region right around us." 

Mr. Hoyt. If you cover the seed with dirt, not one-half 
of them will come up, whereas, if you cover them with coarse 
manure or mulch, they will nearly all come up. 

In reference to nuts not coming up, take peach pits, about 
half to two-thirds will come up the first year. What do not 
come up by the middle of May will remain until the next 
year, when they will all come up. 

In regard to planting nuts, I will say that a man in Penn- 
sylvania sent me some very fine hickory nuts once, and I 
took a great deal of pains with them. I planted them in the 
fall, and the next spring they did not come up. I waited and 
waited, but not one of them came up. I finally came to the 
conclusion that they had been all carried off by the squirrels. 
In planting such things, we must be very careful not to plant 
them near a stone wall. 

Mr. Driggs of Vernon. We have a rocky, granite soil in 
Tolland county, and there are many fields not fit to till. In 
fact, if you do till them you do not get much from them. 
Nqw, it seems to me feasible to plant some kind of tree 
there. Prof. Brewer thinks the black walnut cannot be 
raised successfully in New England, except in rare instances. 
Perhaps the black walnut would not answer on those worn- 
out, rocky soils in Vernon. I want to ask the question, in 
order to bring out some practical information, what kind of 
tree is it best for us to plant ? Shall we plant the chestnut, 
or what shall we plant, and how shall we plant it? The 
planting of any forest tree, so far as I know, has not been 
tried at all in our county. The chestnut is a natural product 
of the forest in our county. I think the chestnut is a very 
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profitable tree to grow in some respects, but perhaps some 
other tree would be found more profitable. There is great 
call for railroad ties in this country, and that is one reason 
why our forests are denuded of timber. In our county there 
is great call for railroad ties, and people will cut off their 
trees year after year, and the forests are stripped of their 
timber, but if we can in twenty or thirty years raise a crop 
of chestnut timber, it will be profitable, and perhaps we can 
raise it in less time than that. 

Dr. Northrop. I believe it will be found that one of the 
most profitable trees to plant in this State is the white ash. 
The seeds can be secured in great abundance. It is better to 
plant them in a nursery and transplant them when a year 
old. The experience of tree planters in the West is uniform 
in regard to transplanting trees. One gentleman said in my 
presence, that he would not accept two-year trees as a gift, 
where he could get yearling trees ; and they get yearling 
trees at marvelously low figures. If my memory serves me, 
$1.25 per thousand is a very common price. The white ash, 
I need not say, to this company, is a wood which possesses 
three important characteristics above that of any other wood 
in the wide world — lightness, elasticity, and strength. It has 
the rare combination of those three valuable character- 
istics which are especially adapted to the wood- work of agri- 
cultural implements, and for manifold other purposes, and it 
is lumber which is increasing in value. I happened when 
visiting the School of Forestry in Italy, to pass around among 
the students some specimens of the white ash, and the Di- 
rector-General of the school said, in substance, " There is the 
wood for us. We haven't anything like it in Europe." 

Then as to mulching. Where you plant such trees as that 
in a bed, many are very tender when they come up, and it 
is very desirable to mulch them. In the European forestry- 
schools they are very apt to mulch them with brush or some 
other covering when they are very tender. 

Prof. Brewer. There is a point connected with what Mr. 
Hoyt said, in which the experience of the West is no guide 
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for us here. There are portions of the prairie-soils of the 
West that are exceedingly fine, finer than anything we have 
got here. That is emphatically the case in Iowa. Now under 
certain conditions, there appears to be a difficulty in getting 
seeds to germinate in that soil. One of the early axemen, 
who had spent many years in Iowa, and been over a great 
part of the State on foot, said to a friend of mine, " I am wil- 
ling to put it on record as my belief, that I can be taken any- 
where in the State in a close carriage and blind-folded, and put 
down upon the ground, and within ten feet of the place where 
I alight, without looking at the soil or doing anything but 
feeling of it and tasting of it, I can tell you whether that re- 
gion was originally foresjt land." When young trees are 
planted, there is something about the exceedingly fine soil 
there which appears to be inimical to the early sprouting of 
the seed, as it originally existed in the prairie. There are 
other places where the seed will come up as soon as the soil 
is turned. I passed through Nebraska just after the Union 
Pacific Railroad was built. There was a line of single track, 
with a little dirt thrown up on either side, and for mile after 
mile I saw a line of cotton woods springing up on the newly* 
turned soil, ^n that particular place the seeds would catch 
very readily, when there would not be a cotton tree for miles. 
The seeds of the cotton wood are carried by the wind long 
distances. Now, there are many places in the West where 
the seeds do not germinate well in the natural soil, but where 
the trees grow well if they are carefully transplanted ami 
looked after* I was told by one or two nurserymen in the 
West that they had the best success in the planting of their 
seed by mixing artificially a little gravel or sand with it* 
One of them said, " I sift over the bed a little well-rotted ma- 
nure, mixed with a little dirt, and throw a light covering of 
straw over it, and then I will get them every time." But 
that does not apply here. There are in Iowa, and along the 
Mississippi, many places where it seems that a little gravel in 
the soil, or a little rock is good for getting trees to start, if 
they have got to start themselves, although they may grow 
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with very great luxuriance if they are planted after they have 
had a year or two years' growth, where they would not start 
themselves. 

Mr. J. H. Hale of South Glastonbury. I wish the Profes- 
sor would tell the Convention how to make hickory grafts 
grow. It is one of the most difficult grafts to make start. 
A neighbor of ours who has been very successful in grafting 
apples, has tried the same thing with hickory. He has grafted 
every hickory tree he could find with scions from his choice 
trees, and out of more than 300 experiments during the last 
four years, only one single scion has grown. You can make 
every scion of apple trees grow. How does the Profes- 
sor graft his hickory-nut trees ? 

Prof. Brewer. My experience has been very unsatisfactory. 
I have set a few hickory grafts, but they did not live. I 
thought it was due to my lack of skill, so I don't tell about 
that. I have met one or two persons who said they had suc- 
ceeded, but it is difficult. I don't know where the difficulty 
lies. I have not grafted any trees for a great many years, 
but when I was a boy and young man, I grafted a great deal, 
and was very successful. 

Mr. Hoyt. We have several times dug up small walnut 
trees in the forest and transplanted them, and so have found 
that it was very difficult to make them live ; only a small per- 
centage of them took root. Some of those that did live were 
grafted, but none of the grafts lived. That was the common 
hickory that grows in the forest. Possibly the best way to 
get them is from the seed. There was a hickory tree that 
stood near our old homestead, that was known all the country 
round. We tried grafting from that, but did not succeed in get- 
ting any trees, but there is one that came up from that tree a 
short distance from it that is growing finely. 

Mr. Rogers. I have made one or two walnuts grow. You 
have to take wood of more than one year's growth, — two or 
three years' growth. There is not substance enough in the 
first year's growth ; it is too pithy to make the graft grow. 
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If you take wood of two or three years' growth, there you 
have substance enough to continue the growth. 

Mr. Capen of Boston. I would like to ask the gentleman, 
if he is willing to give the information, what time he put in 
the walnuts when he was successful ? 

Mr. Rogers. You want to cut the scion just about the 
time the bud is bursting, and you have to do the work very 
nicely and protect the scion well. 

Prof. Brewer. I tried it at that time myself, but, as I 
said, I did not succeed. 

Mr. Capen. A friend of mine, several years ago, was suc- 
cessful in grafting the walnut, and my conviction is that the 
trouble is, that we do not put them in early enough. I will 
suggest to my friend Hale that he put in the scions in Febru- 
ary, and continue along down through March, and if he will 
put them in a hundred times, I will guarantee he will be 
highly successful the next time. 

Mr. Whiting of Torrington. I have had a little experience 
in trying to grow black walnuts up in Torrington. Some 
years ago a friend of mine in. Illinois sent me a barrel of 
black walnuts. I thought I was going to have a prize right 
away. I planted them in the spring; I don't know that 
one of the nuts that I planted grew, but one that had 
dropped out of the barrel and sowed itself on the side of the 
road has grown and got to be a nice tree. 

Dr. Northrop. It should be remembered that those were 
planted in the spring, when experience favors planting in the 
fall. 

Mr. Foote of Colchester. Speaking of black walnuts, I 
know of one large tree now growing in Colchester that origi- 
nated in this way. A good many years ago a gentleman 
coming from Massachusetts in the winter season, used a twig 
of black walnut for a riding-whip, and when he got to Col- 
chester, he stuck it in the ground, where it took root, and 
after about two years it was dug up and set in the land. It • 
has grown to be a large tree, and from the nuts of that tree a 
good many trees have grown. They are upon high ground, 
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at least four hundred feet above tide-water. The winters do 
not seem to affect them at all. They seem to grow just as 
well as out West. The original tree is now more than six 
feet in circumference. 

Speaking of planting walnuts in the spring, I think if our 
friend had placed them in a barrel of sand and kept them moist, 
lie would have stood a better chance. My experience is that 
the sooner you plant them after gathering them the better. If 
you cannot plant them then, if you keep them moist, I think 
they will grow better. 

Mr. Blow of Watertown. I planted some two hundred 
black walnuts, and some came up the following spring, and 
some not until two years after ; but almost every nut came 
up finally. ' 

Prof Brewer. Let me make one statement. When I 
spoke of black walnuts not growing on uplands, I knew very 
well that they would grow as shade trees. I was discussing 
it only from the economical standpoint. If you go west, you 
will find that the best black walnut for timber grows on the 
richer lowlands. You may get magnificent trees for shade 
trees, widespreading branches, and so on, on uplands, but f 
you are going to grow black walnuts for profit, you want to 
grow them where you will get good timber in the end, and my 
impression is that on highlands you will not get such good 
timber, in size and quality, as you will on lowlands. 
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